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(54) SHADOWING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a shadowing 
method for realizing high speed shadowing. 
SOLUTION: A memory stores multi-dimensional position 
information and information indicating an object to be 
plotted on a pixel display screen for plotting a shadowed 
element on a display screen, and a virtual optical line 
passing through the preliminarily determined point of a 
shadowing element and a face including the shadowed 
element are obtained. Next, a point obtained by 
projecting a point, preliminarily determined by the virtual 
optical beam and the above face, on a face including the 
shadowed element is defined, and the multi-dimensional 
position information and the information indicating a 
shadow to be projected on the pixel display screen 
determined by each point projected on the face in an 
area corresponding to the shadowing element are 
obtained. Further, a shadow is plotted on the display 
screen by using the pixel whose information indicating 
the projected shadow is selected from among pixels with 
information indicating the objects to be plotted is stored in the memory as an object to be 
shadowed. 
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[0 0 7 5] tot, ±BHlfi©#tt3l;:«fcfttf. Xx 

> i/)vm. © tfctt&tfxvw x x© z x- ^ © ittfc 

f-r 7*<h*tfi&*gB*H;:©#-S&£i8Bi"r-5 (Xf>->f 



[0 0 7 6] nm<DMm4. ±mLrcmm<omm3'v 

LT^U3r-f 7*££j£T£KK:Xx>->;i//\'>.y 7? 
->;H» £ «r it \zm * & A/T'Hfr t T ^ 4 . 

[0077] ua»u BB±TB«*taf5an*yu 5 

x 7*«^- niS }Z $> o T»H©R Aft 4 

£<h«ft^©T, fWSn5 7"U2r^^2 0 1~ 

2 3 tcsi^s&5xx>->;i'ffi£^tt-ett#x.x-£n 
1 offlxf>>'ji'A'7 7 7 KS : #i^TXx>->;i/ 

[0 0 7 8] *JS©«MB4T*tt, ^TtciftBJ-T 

[0079] &t?^;Mr;*ff ->;Mi 

(Xf7 7"S 1) . 
[0 0 8 0] fWSW7"U 3x^7*2 0 1 

~2 3s*n*mi*r6i;i'tM:^nT. 
sns^jsr-f ^«K:siMcj|!ft«si»ii[etn©^T- 

> ->;Mtt *-tn*nit jt UTMJfi l fcKx- * t. # c 7 

l/-AA*y 7 7 Kietfcftft S** (7l/-iA7 77lC 

**»s«an*7'u sr-f ^-€-n-en*»H-r*) (x 

T77"S2 1) . 

[0 0 8 1] C0«^B01 1 KjSfJ^fc, 

7f> y7r SrlOSMIf kf -5 X x > -> JHil £ 0 £ 

it, **»a*an*7*U5x-<7*2 o i**j«-r*if 

7ir;ux&££££^xx>->;Mfi£ 1 . 

£*-rxx>->;m£2, ^tf§n^'j5f^7* 

2 0 3Sr«fi£f 4tf7-t;i/T^4^iS:^f X5 : ->->;i' 
[0 0 8 2] Xf7^S 2 1£1»©«IJ1 Ury7"S 3 

XT-y7*s9ic*^T*iaa©«*«aa?sn*7*'j 
5x*:/#aattT^si:«waftfc«fctt 

S9TYES) , Xxy7*S 3KlBioTt&i£Lfc||Sfi© 

[0 0 8 3] £©J;5K:UT^8©aja»iS«an*:/ 
U5t^7*«: (Xt->->;PM«(C) K7"'J=t-<^ 

[0 0 8 4] foT, ±&mffi<D&m4 Kiftfcf, 7f 

> vjHioJttSt&tfx /x-r xjssmx© z x-*' ©Jt$fc 

Ka^Xf?#&fJ£*l£7 p U 5x^7*2 0£»7*U5 

4ffl«a*#i»s nx ^a/«t#^a^ pjfii ^ -a . 
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[0 0 8 5] &&tf&&2tl2>-7>J S.T4?\Z 

K2*;i/©*«*»s&trfcv>5ffla#*iifc;£ft*© 

[0086] mm<D&m6. ±mvtzmmc>Mmiz&^ 

■6. 

[0 0 8 7] ffi. &T©K"jmi3fc*tt¥fr3fc*©»^ 

[0088] h i 2 a, nmomm 6 iz&zttmmwji 

[0 0 8 9] £©*-&, XASntf^XfttHfO 

<&0 (IBft'f^-i'iftO) ,o=l 

[0 0 9 0] Xjl^ntcr>7 7,3-*r<D7,7->z/)Vm. 

5 L 97, ; ?^<DX+}W$g\Z$>^Ta = 0<nm. 
M<D¥t?±.;l\Z-Z>^TltO\Z, a=l<DW$.tD)±^±)V 
Koi^Ttt i iz J tti j etii£tbZ>. 

[0091] nm<DMi&6\z&ztf&j]m$m}3.nn<D 

+ ©#Hj»**«©#iBl £H*fca (3) Ic^LfclJ 
[0 0 9 2] 0 1 2 \Z^-?£o\Z, t-zt,^ 

*izw-ifftm\zm-3^Tm& (^©«*©«fi*si) c 

3l^#fc£aft£. ^©^Xf-vW^T©]!^ 
^S7T*NO) , S«JH©>f ^-S^A*a*lfctt«T© 

t-zt,^* ©** aRt;»«a©#isjft©«iiK:as^» 
t, ■€-©«ftC3i##«snfc^iai'v©ia;****»* 

(Xfy^S 11). 

[0 0 9 3] ^©*S**fc*^t»T, xiizntz 

±»c»ifsn«iijftiB©tr^-t;i'©M5 s -^s*«)-6 

(XT-yyS 1 2) . 

[0 0 9 4] flJAtf, 0 1 2 K^T#*#fflfi:LJt-f 



* — ^-^tTx^X^-vaU 0 0 h* y b x 1 0 0 H >y h 
KSIBaftfe-f* — S?©1MW«2 OOFyh (W*©£l 

iu&flj) x i o o by b (»*©«ii3SrifijtttSia«c* 
iai> ■c«j*3ftjt«#, ^©s^^n^yus?^^ 

©ffij&Hw&fc^-tr^wfg^-^te, t-*x7>©«* 

aftfcM£w©j6fc**jt>-r*ffi«© by b*z\<Dtz±m 
&m^Ti&mLT'&t>tirz&mcD by h©r, g, 
- * ^ z 5*- * x t- y ->;Hi^©fg-x- ^ T •& 

[0 0 9 5] ^CiplCLTf ?.ftfcSM©Tl'^ 

h&tfz^-*©fx h£f? ot, i^&sgaft 

0±tr©^JSH$n^^7 p U5 5"-i'^' 
£##•5 (Xfy-ZS 8) „ 
[0 0 9 6] fol, ±e*«©»tt5K:«fcfttf, Xf 

r-w :?£#*&«»#'»=©**«»»'*-* (x^>>^ 
Ay 7r£fflV»fcvx?$aa£fT -5) dtTf, i"J7^ 

[0097] Kttt^tt^^r-r^fljsHae-r*^' 

fc»^&tta*ffla#"ri)llc:fc*. 

[0 0 9 8] SUffi©Jgffi6. ±i£LjfcfS«©»tt. 0iJA 
«*1S©»!B 1 Ttt, T.T-yys 8T«)f/H XJ^fil^ 
T©Z7*-*©Jfc«©*S*. RKtBlBSnfc*3&*ia*a 
ns^US^* :/2 OiKHB^'JS^-r :/S»Bl,J:'5 
tr^*-&tc. «y>JSr->f ^T©tr^-fe;p©5*/t-fX 

tf * t*#«-r z> tf * -^©tW xgaw? © z x 
i^-f m m a ft 5 it f T a& -5 . 

[0 0 9 9] L^L, yjif-f^fflMlOl^^ 

DO) ot^tJKozf-^B, -tft6MjftCK:atJ^1i 

[0 10 0] fcT, ^maftfcfflP B 1fiS|3|±©lt«!!s^m 
tC<fcoT«. R»C»jBSftTt»*««*aifaft*^U5 
t- ^± 6 iSH a ft-5 ^ 'J 5 r- 1- 7*«i8H 

a nr. a n * 3 5 1 ^© * * ©»»j&«» 

[0 10 1] 01 4fc^-TJ;'5lt. ^S^a 

ns^usf-^yoES^A (0, 0, 0) , B 

(0, 9, 3) iU »^6»I**l6'«t»7 r 'JSf 
-<^©ffljft*C (0, 3, 1) , D (0, 6, 2) it 



(9) 
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5. 

CO 10 2] £©»£. ^Un^^JSr^T 
A Bf£<D&¥t7 -feJKDx /"W XJ&S&TCD Z 
^ ARZfB ©^A'-f 7>mM&T°V> Z "r—Zfr <=> ©ffi 
KT*Sb-5fc*, dz = 3/9 = 0. 33 (2,&P«SI©Sg 

•*»H'r*t;^-fc;nwiiioftTi!iofct>o) sjSiao 
xaw x&^&t© z ^ KUnmcf 5 ^it* 
aft*, fot, «»ABIBC»*jSCCD'5 s /W^*«* 

TCDZ-x— ^teO. 9 9, ^DOf/HXiiMT-WZ 

[0 103] Jg7 r 'J5T--C^Ttt»4J-CDIB©«- 
-fe;U©7*/t-f XJffi^mT© Z 5*—* ttj^^U 5 T-*f 
7©M;S£&t\£CRtf D ©^A-f XJ&S&T© Z 5*— 
^3&»5>OliWr**Sfc8&, dz = l/3 = 0. 33 

[0 10 4] ICT, f^iJif^^fffl^CDralffl 

[0 10 5] ftoT, «36«H**n*yj55 i >f^±K 
Sn*^'J5r-f :7#-€-©S*3S<3Tf*:/'J 
[0 10 6] mffi<DBm6T?\t&-7*) 5.^4 7 

S 1 0 SrlStt'S,, 

[0107] *lt. h!^-tr;n^±©7 ; A*-f zmmmx" 
©Hj&©5Vwx*«#T©ztts*ji>«/.hs<u. m 

^T©ttJ:0^'r/jNS<ft*«t5K:-r«. 
[0 10 8] u^T, ufflMilJ^'JSf-f^ifiS 

[0 115] ::T, a«Sf(^L-fccfc-5tC, 71/-AA* 

y^Ttistt^n, t?^-tr;i/©gj®s©g-H^ 
[oii6]ffi?T. a (6) Tfa^s^sns^u 
a-rrME***-*- <«f <■*-*) ciT-#^*^*jui 

LT^5. ffi?T. ±SELfc*SS©»IB'*'©X5 L y? r S 
8Ttt. fJ^USx-f 7ttiC (6) Ca-rJt»T»^Sft 



[0 10 9] -C-LT. *©&, l»J6Lfc»^i:ra«K:X 

n-s ^U5f^^2 0 t-*f l e> tifc^, ? > a 
©z5*-^K*n*njiB^ (tfctt) lt, an 

[0 110] foT, ±BE**©»186KJ;ntf. 
>^;HB ©JtKR^m ^««*T© Z x-^©i±^ 

T-^^t**a&*«»K©*u*»!ffl-rs ut>'>* 

[oiii] sfc. «tBsn*^#*yu St-^^SII 

-f ti^su ati*^«j57--f^©** ©*#*»«£* 

^tt-t©»3j*««an*^»j ^±ic£>-r«H 

[0112] *J6©^ffi7. ^fflfia-ti:it#A6 

4 ^©e©«?»*«a*«t 5 cjejanti. ^*®©ab^> u 

[0113] ia®±©tf^-t;p©e«7U— a;\*777 
fcBISSftifcR, G> B©#^-^(3 ioifttsns 
©T?, #J*.tf, KTOjS (6) 5 fc«:/'J 5 5 s - 

^ :/©€&£— jftW!&JB©6 (Jg) t©«*ftWSfxr3T 

[0 114] 

G, B©#x— ^) X (1 -a) 
m) xa (0<a<l) • • • (6) 

[0 117] Sfc, 
^T'te. *©3fc*a«l*£iSUBT *!/'J Sf^7"iaoT 

^©fita-tc^iRoft^ssjif-rsyu sx^^ict 

o t#^$ ns C t ck o S -5 C <h «t©^; 

(7) KStJ^Tftjg-rsctfc^rffii?**. 

[0 118] 
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- (ii»f^tl-53t©e©R, G, B 
[0 119] IP*S. i£ (7) 7UST--r^Kfi*tt 
Lfc#**«ST 6*1*4:. 3t§^ST 6nt^'J 5 5V 

fcfifr&ft*©fi«#|lfcLfcfi <7C©:7U5T->r:/g#: 
©6) T»S;i£:£*iJflil/£ s &©-ea5S. 

[0 12 0] ffi^T. 3fe6S©^7 fc«fc*ltf, 
^©ttttfttfTW ****■?© Z 5 s -* ©itfefcS 

:7 £:#«*&*»#•&:©**£»■•$-« u^^a^ 

[0121] u©es*3i«i9«an*yu5T--< 
^©e©«»*2a:z;>ie«©fi©*#*KBfes*fcfitL 

[0122] 

[*9i©3B*] fcx. £©3swK«knw:, ±^©£5 
&«j*s«*.&©t, Ka^uffias^s-raiii:© 

[0®©fW&tfcBJ§] 

[a i ] mmnrnm i K:«*#««i«*tt©8BWHi? 

[0 2] $tt©»ttl K«*(**jaa*ft©IBWHT 

[^ 3 ] mm<Dmm i fc«*#«*«i3#S!©iBi»Brr 
[04] ^momm i fc«*^aii*tt©»iwHT? 

[0 5] £Jt©«tt3£tt&#Jgft3££©fti|JHT 



■5 s -*) • • • (7) 

[0 6] £ffi©J£tt3l::fll&#Jgffla:&&©gR9JHT 

[0 7] £ffi©&ffi3ICff&ttg&&#&©IB9JHT 

[0 8] &ffi©Jgtt3£ft«#|$&9£&©KigH? 

[0 9] &ffi©«|g3lCffi*ttJI$^£j£©8t9JB-? 

[010] mmvmm a \z%^HBmm^m<Dmmm 

[011] £tt©»tt4£ffi«ttJgffl&£i£©IBipiBr 
[012] nffiomm 5 Cffi^jai^SORiia 

[013] mmomwi 5 icffi«#i*£ia>&&©tttiiii9 

[014] £!6©&j^ ictt«#jg£ia£&©m9JB 

[015] $tfi©&£6£ff«ttjg£La2r&©iK9!B 

[016] ft*©ffl$i:S*geRtf#i£©t»Bj0-e<& 

[017] ffi*©HflUftSgBRtft&tt©KMHT* 

[018] tg3fc©H#S*g8Rtf:£ft©I&^0T& 
*. 

[019] ffi*©nfl&5%£B&C^&©K9!B[-?& 

-5. 

[«F^OKW] 

10 MKtST'USf^ 7, 2 0-2 3 
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1 3] 
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